Abstract. Purpose -the main idea of the article was to characterize the process of digitalization in insurance companies through the implementation of information and communication technologies (ICT). This research examined the relationship between the expenses for information technologies of selected insurance companies and the results of their activity.
Introduction
Digitalization is one of the most actual topics in the insurance sector both from the theoretical (Eling & Lehmann, 2018) and practical point of view (International Association of Insurance Supervisors, 2018; Mizgier, Kocsis, & Wagner, 2018) . There is a lot of framework about this phenomenon in general, as well as in the context of the financial market. Insurance also becomes an area of technologies introduction. The global investments in insurance digitalization rise fast and it could indicate strong attention to digitalization among insurance companies. We named the most important global trends that are helpful in showing the importance of our research and formulating our hypotheses. So, several statements can be made:
 digital transformation has a strong influence on the insurance value chain (Eling & Lehmann, 2018; Stoeckli, Dremel & Uebernickel, 2018) ;  digitalization impacts on processes of distribution, underwriting, pricing and claims (International Association of Insurance Supervisors, 2018);
 insurance companies are looking for new opportunities in how information technologies could be used (e.g. Omni-channels, big data analytics, Internet of Thing, telematics, voice biometrics and analysis, drones and satellites, etc.) (Bohnert, Fritzsche, & Gregor, 2019) . There is no doubt about the development of information technologiesʼ supply that could have a valuable effect on insurance companies: global Big Data market volume raised from $ 7,6 bln in 2012 to $ 35 bln; the size of the public cloud computing service market increased from $ 58,6 bln in 2008 to $ 145 bln in 2017; the global IoT market raised from $ 182,2 bln in 2009 to $ 1 130,3 bln in 2017 (Statista, 2019a) . According to the global statistics, the value of capital invested in insurance tech companies from 2012 to 2017 increased from $ 326 mln to $ 2,134 mln, the number of deals in this period increased from 86 to 247 (Statista, 2019b) . So, there are favorable circumstances from the supply side for digitalization of insurance company (taking into consideration legislate restrictions).
The main problem of the research lies in the lack of substantiated approaches to the analysis of digitalization at the level of insurance companies. There is no unified parameter of digitalization in insurance. Each researcher or practitioner choose his or her own criteria for digitalization.
The main goal of the research is to characterize the relationship between IT expenses as an indicator of digitalization and the activity of insurers. In this article, we characterized the process of digitalization in insurance companies in the meaning of information and communication technologies' (ICT) implementation.
The tasks of the research:  to explain the nature of digitalization in insurance and to show the place of ICT in this process;  to argue the possibility of using the financial statement data (IT expenses and software gross value) for analysis of digital activity in the insurance company;  to show the relationship between selected parameters of digitalization (IT expenses and software value) in insurance and their activity (growth of premium and acquisition costs). In compliance with global trends that were accepted, in the article we analyzed the following hypothesis:  the insurance companies increase their expenses for software and information technologies if their insurance premiums rise;  the insurance companies increase their expenses for software and information technologies if their acquisition expenses rise;  the insurance companies start to spend more money on software and IT. Methods. The analysis of aforementioned questions were conducted with the use of econometric tools -correlation examinations on the basis of the heat map, constructed with the application of Gretl software, and time trends models of financial data from the selected companies.
The nature of digitalization in insurance
The process of digitalization is closely related to using information and communication technologies in the insurance sector. There are widely used the expression "digitalization of insurance" (Stöckli, Uebernickel, & Brenner, 2016; Nicoletti, 2016; Schmidt, Möhring, Bär, & Zimmermann, 2017; Cappiello, 2018) that means the implementation of ITC into insurance. Digital transformation in the insurance industry was described through the approach -Digital Transformation Framework in the cases of selected German insurers (Wiesböc, Li, Matt, Hess, & Richter, 2017) .
Most of the definitions describe digitalization as:  taking processes, content or objects that used to be primarily (or entirely) physical or analog and transforming them to be primarily (or entirely) digital (Fichman, Dos Santos, & Zheng, 2014) ;  the expression of information in strings of 0 and 1 called binary or digital strings (Vogelsang, 2010) . Some of the more comprehensive and involve both these items. Digitalization is characterized by some features: volatility, uncertainty, complexity, ambiguity (Bennett & Lemoine, 2014) . Coletti (2018) also links the actual raising digitalization process in the insurance sector with technological development, profit-reducing and needs of cost-cutting. Cappiello (2018) shows the impact of digitalization on the insurance industry through the use of Big Data, artificial intelligence/cognitive computing, predictive modeling, wearable devices, telematics, and the IoT in the creation of value chain. The nature of IT in insurance was also showed through Green IT (Essvale Corporation Limited, 2009) .
We suggest that digitalization means the introduction of Information and Communication Technologies (ICT) into insurance business for the purpose of cost cutting and income increase.
But as we have shown, the majority of modern research shows the process of digitalization of insurance companies based on ICT. Illustration 1 shows the logic of our researchʼs subject: digitalization development in the insurance company according to the level and kind of technology that is integrated into the company's activity.
A smaller unit of the digitalization is software. Other technological staff could also be used in insurance activity. The software is a kind of information and communication technology. But in the official report companies donʼt illustrate such a comprehensive parameter as ICT. Information and communication technology includes computers, software, electronic components, and telecommunication equipment (Mansell, Avgerou, Silverstone, & Quah, 2007) . The whole process of introduction and using ICT is called digitalization. The main aim of Information and communication technologies in the insurance market is to create and use the knowledge and exchange the information (Manning, Stephenson, & Todd, 2007; Engel, 1985) . The role of ICT has been changing: previously ICT was the instrument for data processing, but after the implementation of Big Data in the economy, it has become the instrument for creating new types of data. The insurance industry is totally dependent on the ability to convert raw data into intelligence -intelligence about customers, markets, competitors, and business environment (Sumathi & Sivanandam, 2006) . Modern insurance business looks for opportunities to reduce the asymmetry of information under the condition of the rising cost of risks. So, insurers are looking for new knowledge about the probability of the risks. Heeks (2017) explains the relationship between knowledge, information, and data as data is processed into information is assimilated into knowledge; knowledge explains information and processes data. Forman and Gron (2011) showed a connection between vertical integration in distribution construction of insurance company and the adoption of new technologies (Internet). Some aspects of IT integration into financial institution were discussed in the context of the connection between banking and IT (Marinč, 2013) .
Study of the link between life insurer IT expenditure and the efficiency of its activity was based on financial data in the research made by Francalanci and Galal (1998) . A few studies show the linkage between the IT budget (as a part of intangible assets) and the financial condition of companies from different points of view: between investment in computers and company's market value (Brynjolfsson, Hitt, & Yang, 2002) . Harris and Katz (1991) compared the rate of IT expense and the total operating expense among large and small insurers, and titled it as an indicator of "IT intensity".
To assess the link between the value of insurance premiums and IT expenses in the insurance company Harris and Katz (1991) used time-lagged regression, because of the assumption that the change in the amount of IT expenditure is the result of the insurance premium growths in previous periods. To confirm this hypothesis, six different timelagged models were used: with a one-year lag, two-year lag, and three-year lag. Currently, there is a lack of knowledge in the literature about empirical methods for studying the influence and relations between IT and insurance company's growth.
The methodology of the research
The research has empirical character and was based on the analysis of two groups of indicators: digitalization and insurance. The first group characterizes the level of insurance companies' ICT (software) expenses, and the secondthe results of insurance activity: gross written premiums and acquisition expenses. Data was collected from notes to financial statements of selected four biggest European insurance groups. The results have been received based on correlation analysis. The period that has been analyzed involves 10 years (from 2008 to 2017).
We reflected the possibility of using the parameters from Consolidated Financial Statements. In accordance with International Financial Reporting Standards (in the European Union), patented technology, computer software, databases are reflected in Intangible assets (IAS 38). However, this type of asset includes a wider list of non-monetary assets, such as trademarks, trade dress, video, and audiovisual materials, marketing rights and so on. In the notes of financial statements, the insurance company could show the value of software: separately acquired and internally developed. In addition, in the notes to the consolidated financial statements, the insurer could show the expenses for software. But it should be noted that insurance companies reflect only that software that will lead to future economic benefits. Software that does not meet the criteria: generate probable future economic benefits and measure costs reliably, will be reflected as a loss. Besides patented technology, computer software, databases, the insurance company may also participate in a joint venture. Funds related to such participation are shown in notes to consolidated financial statement (IAS 31). It should be noted that the joint venture includes various types of investments, such as real estate, healthcare, a specific way of client contacts. Joint venture embraces investment in young companies (often Start-up) , that deals with the development and implementation of technology in the insurance business.
In the research, data was used from AXA Group (France), Zurich Insurance Group (Switzerland), CNP Assurances (2019) (France) and Talanx Group (Germany). The main criterion was the value of a gross written premium, but the number of observed items were limited because just part of companies opens the information about. All these groups belong to top 10 European insurance companies according to criteria of gross writing premiums. Consolidated financial statements of the Groups have been prepared in accordance with International Financial Reporting Standards (IFRS). The choice of companies was limited by the amount of information in the annual reports. There are some differences in financial statement approaches. We tried to eliminate such things and chose companies with equal approaches. Gatzert (2019) For analysis were chosen following indicators (see Table 1 ). Software gross value. The value of software is included in intangible assets and developed for internal use for which direct costs are capitalized and amortized on a straight-line basis over the assets' estimated useful lives (AXA, 2019) . Costs associated with research and maintenance of internally-developed computer software are expensed as incurred. Costs incurred during the development phase of computer software are capitalized when the following recognition criteria are met (International Accounting Standards [IAS], 2014):
 it is technically feasible to complete the software product so that it will be available for use;  management intends to complete and there is an ability to use or sell the software product;  the software is expected to generate future economic benefits;  sufficient resources are available to complete the development of the software;  expenditures can be reliably measured. Software under development is tested for impairment annually. Acquired computer software licenses are capitalized based on the costs incurred to acquire and bring specific software into use (Zurich, 2019) .
The useful lives of computer software licenses and capitalized internal software development costs often range from three to five years. In limited circumstances, capitalized software development costs may be amortized over a period of up to ten years, considering the effects of obsolescence, technology, innovation, competition andothereconomic, and legal factors.
Companies represent breakdown for software value like so: accumulated amortization, accumulated impairment, and software net value.
IT expenses includes compensation for IT professionals and expenses related to the construction and maintenance of enterprise-wide systems and services.
Gross written premiums. Gross written premiums correspond to the number of premiums written by insurance and reinsurance companies on business incepted in the year with respect to both insurance contracts and investment contracts with discretionary participating features, net of cancellations and gross of reinsurance ceded.
Acquisition costs include commissions and general expenses allocated to new business. It includes all selling, distribution and administrative costs incurred for the acquisition of new contracts.
The method used for analysis includes an examination of the linear correlation between specific variables in particular companies and its presentation on a heat map. The next step will include econometric analysis of linear time trends for financial variables in the selected companies, applied according to Ordinary Least Squares. If it occurs that the trend is not linear, a squared (or cubed) time variable will be used. The assumptions of OLS will be verified with the application of Whiteʼs test for heteroscedasticity, Remsey's RESET test for linearity, and Durbin-Watson's test for autocorrelation (AR1) with the significance level of 1%. Figure 2 showed the dynamics of changes in values of selected parameters over the period 2008−2017 for all companies. Each company has its own dynamics off changes in grow written premiums, software gross value, IT expenses and acquisition expenses. The key finding of this analysis give us conclusions (based on Figure 2 ):
Findings and discussion
1. The gross value premiums in AXA Group raised for from 84.66 to 92.05 million euro. The value of software has doubled over this period (from 1.87 to 3.13 million euro) as IT expenses (from 0.78 to 1.36 million euro). But acquisition expenses did not raise basically (from 10.14 to 12.02 million euro).
2. The gross value premiums in Zurich Group decreased by 14% (from 51.89 to 45.05 million euro). The value of software increased over this period for 206% (from 1.56 to 4.78 million euro). The IT expenses raised for 71% from 0.81 to 1.39 million euro. But acquisition expenses did not raise basically (from 8.28 to 9.09 million euro).
3. The gross value premiums in CNP Group raised from 28.27 to 32.46 million euro (14%). The value of software has raised over this period for 126% from 0.19 to 0.43 million euro. At the same time, acquisition expenses did not raise basically (for 34%).
4. The gross value premiums in the Talanx Group raised for about 74 %, from 19.00 to 33.06 million euro. The value of software has raised less than for 43% over this period from 0.39 to 0.56 million euro. At the same time, acquisition expenses raised for 76%. Figure 3 presents correlation matrices between gross value, the value of gross written premiums and acquisition expenses of the analyzed companies. In AXA a strong positive correlation was found both between the gross value and gross written premiums (Pearson coefficient of correlation equaling 0.9419) and between gross value and acquisition expenses (Pearson coefficient of correlation equals 0.9397). In the case of CNP, a different situation was discoveredthere is a strong positive (almost perfect) correlation between gross value and acquisition expenses (Pearson coefficient of correlation at the level of 0.9726) but the relation between gross value and gross written premiums appears to be positive but insignificant (Pearson coefficient of correlation equaling 0.2853) while correlation between gross written premiums and acquisition expenses is positive but medium (Pearson coefficient of correlation equaling 0.4079). Talanx presents similar results as AXA -there is a strong positive correlation between gross value of the company and gross written premiums (Pearson coefficient of correlation equals 0.9032), between gross value and acquisition expenses (Pearson coefficient of correlation at the level of 0.8629), and between gross written premiums and acquisition expenses (Pearson coefficient of correlation equaling 0.9278). A correlation matrix, discordant to the previously discussed companies, was constructed for Zurich company. In this case, a medium positive correlation between gross value and acquisition expenses was revealed (Pearson coefficient of correlation equaling 0.6035) while there was a very low degree of correlation between gross written premiums and acquisition expenses (Pearson coefficient of correlation at the level of 0.2247). What was surprising, there is a medium negative correlation between the gross value of the company Zurich and its gross written premiums (Pearson coefficient of correlation equalling −0.4859). This indicates that if the gross written premiums increase by 1, the gross value of the company decreases by ca. 0.5. Table 2 presents selected summary statistics for analyzed variables. Mean and the standard deviation was calculated to determine the coefficient of variation. This coefficient indicates how big a share in the mean value has a standard deviation. The bigger the coefficient of variation, the bigger variability (more differentiated values) of the variable. The last column presents average change over the analyzed period (measured as a geometrical mean of chain indexes). It is an indicator that shows how the variable changed in subsequent years, i.e. how this variable changed in each year (on average). Negative numbers indicate a decrease, positive numbers indicate an increase. In case of Zurich (were a negative correlation between variables was revealed) a significant increase in gross value was discovered (by 11.33% in each year -on average), while there was a decrease in gross written premiums (by 1.4% on each year -on average).
An econometric analysis of given variables was conducted (Table 3 ). The impact of time was examined for all the analyzed variables with the application of line trend, where insurance variables were used as dependent variables while the time was used as a regressor. In each case, the significance of coefficients was analyzed using 10% significance level. In four cases (marked with asterisks) it occurred that that time does not play a crucial role and does not affect the changes in variables, for these models verification was done, but they were not taken into account. For them, further analysis of time trends was conducted -time squared and cubed were used as regressors. If they appeared to be significant (which was true for the verified models, apart from one case -gross written premiums in CNP) it was proven that the development of analyzed variables is not linear -they fluctuate not necessarily according to time. In all the other cases the linear changes over time are significant, although sometimes they do not cause great increases or decreases. In each case, the value of coefficient shows how the value of the variable will increase (or decrease, if the coefficient is negative) in a subsequent year. For all the above-given models were estimated with the use of the Ordinary Least Squares method, which indicates that the error term has particular attributes homoscedasticity or no serial correlation. Therefore, tests for heteroscedasticity (White's test), linearity (Ramseyʼs RESET test) and autocorrelation (Durbin-Watson test) were made (Table 3) . Their interpretation was applied according to the econometric theory (for more on heteroscedasticity see (Wooldridge, 2012) , on autocorrelation, on functional form misspecification), i.e. if the significance level was higher than the p-value we failed to reject the null hypothesis. The significance level of 1% was applied. If the null hypothesis (in all the cases null hypothesis should be failed to be rejected to state that these negative phenomena are not present in analyzed models) was rejected, another model was applied -with time squared or time cubed (if there were more than one independent variables, their order is the same as their powerfirst time, then time squared and/or time cubed). The most significant impact of time was revealed in case of Zurichtime has a positive influence on the gross value of Zurich (it increases over the time), while time squared has a negative impact on this value, and time cubed has also a positive influence on it. This indicates that the gross value of the Zurich company is not linear and fluctuates over time. In case of gross written premiums in CNP, none of the fitted models appeared to be correct, as the coefficients are insignificant (both for models with time squared and time cubed). The least impact of time can be observed on acquisition costs in Talanx (only 0.03 increase in each year and 0.001 for time squared). In this case, as we rejected the null hypothesis in Durbin-Watson test (there was a serial correlation) and in RESET test (the functional form was not linear) a Prais-Winsten (Wooldridge, 2012 ) estimator was applied. Although it was correct (p-value in Jarque-Berra test equalling 0.475), an analysis of time trend was preserved. 
Conclusions
Digitalization in insurance companies becomes an important phenomenon. It brings new opportunities for business development. The research study showed the dilemma between theoretical background and the practical realization of digitalization processes in insurance:  digitalization in insurance becomes to be an important topic in science; there is some ambiguity in the understanding of the definition, structure, and mechanism of digitalization in insurance. Information technologies are commonly accepted as an attribute of digitalization;  the indicators of IT expenses and software gross value are the only parameters from financial statements that could be used for analysis of digital activity in the insurance company. We showed just a part of the instruments that are currently used in selected insurance groups: information technologies and software. The empirical verification showed the relationship between selected indicators: The biggest insurance group in the European Union started spending more money on software and IT comparing 2017 to 2008. It was proved by the results of all the selected companies. Dynamics of such expenses changed basically and doubled. So, we could state that insurance companies become more interested in new technologies and programs.
The research showed a strong positive correlation between software gross value and gross written premiums in the case of AXA Group and Talanx Group -about 0.9, the low correlation for CNP Group (about 0.3) and even negative correlation for Zurich Group (−0.5). It means that there is no general regularity between the raising of gross premium and ICT expenses. There could be other reason for IT investments, or it is also possible that changes in gross premiums have different effects. And decreasing ICT costs is a consequence of a decision that isn't directly connected with insurance inflow.
The analysis of linkage between acquisition costs and software value could be explained by the difference that was mentioned above. The companies with a low positive correlation between gross writing premium and software gross value showed a high positive correlation between acquisition costs and gross value of software.
